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ABSTRACT

This thesis provides a methodology for use in addressing
whether or not the Department of Defense should alter the way
in which it distributes medications to eligible beneficiaries.
The possibility of providing centralized mail-order services
as a means c¢f filling prescriptions for maintenance
medications is examined. Two major trade-offs are involved.
First, the creatior. ¢ Mail Service Pharmaciez (MSP) wili
provicde Letter service: to eligible beneficiaries, including
those previously lackinyg access to prescription services.

- - AN 1 -
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t¢ increzsed demand and costs. A method is
provided fcu determining demand and the cost of medications
regquirec to suppcrt tils demand. Second, the addition of
mail-crdel services may reguire large capital expenditures for
facilities and equipment. The trade-c?f ic system-wide
savings in inventory and related costs resulting from the
consoridation of prescription dispensing services. MEF system
alterratives are exanined using a net present value approach.

Exampies are hypothetical except where stated otherwise.
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I. INTRODUCTION

A. DESCRIPTION - THE DECISION TO REPLAN

The design of a logistics system boils down to a series
of decisions based on cost trade-offs. Not all decisions
resulting in minimum costs are beneficial to an organization
as a whole. For example, the decision to ship supplies to a
customer by the cheapest means available (e.g., rail versus
truck), may save a few dollars on transportation at the
expense of the receiver having to carry extra inventory to
cover the longer or more variable lead time.

In order tc know if the initiation of a Mail Service
Pharmacy (MSPF) system is a good idez, it must be studied
within the context of the logistics system in which it will
operate. The Department of Defense (DoD) is responsible for
providing health services to all military personnel, retired
or on active duty and their dependents and/or survivors. Part
of this responsibility is the provision of medications as
prescribed by authorized personnel. It is this portion of the
health care system that must be examined to determine the
appropriateness and feasibility of a MSP sub-system.

A logistician's view of the DoD medication distribution
system is shown in Figure 1. In the current system,

pharmaceuticals are purchased by multiple military and Defense
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Logistic Agency (DLR) material management organizations from
commercial manufacturers and wholesale suppliers. Commercial
suppliers in turn ship replenishment medications directly to
a Uniformed Services Treatment Facility (USTF), or to a
military or DLA warehouse for resale and distribution to
multiple USTFs. Finally, USTF outpatient pharmacies, which
may have to repackage drugs or formulate their own
medications, dispense them to eligible patients per
prescriptions written by authorized personnel.

A physical distribution system such as the one described
above is not static. Changes in internal requirements and/or
external pressures, may mean the system must change if it is
to continue to function effectively. There are many reasons
to replan a logistics system. These may include:

* Changes in the level of demand and/or its geographic
dispersiomn.

* Changes in customer service requirements due to competing
alternatives, policy revisions, or new service goals.

* Changes in product characteristics such as; weight,
voiume, value, or risk.

* Changes in the cost of physical supply and distribution
where such costs are a significant percentage of the
entire operation. (Ballou, 1985, p.276)

It could be further argued that in the pursuit of the
goals (e.g., <continual improvement) of Total Quality
Leadership (TQL) adopted by the DoD, all logistics systems
should be frequently scrutinized for potential improvement.
However, due to the high cost in time and dcllars of strategic

planning, the author expects most TQL motivated improvements
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would involve micro level processes rather tharn at the macro
level discussed in this thesis.

Has the logistics environment changed sufficiently to
motivate DoD to replan its medication supply and distribution
system? The answer 1is yes considering the following
possibilities and facts:

* The number of eligible beneficiaries is expected to
shrink as the size of the armed services is reduced
over the next five years. This may promote calls for
system downsizing and/or consolidation.*

* While the Armed Forces down sizes, the number of
beneficiaries over the age of 45 should increase.
Changing age demograpliics signals changing customer
reguirements.:

* As the number of military bases shrinks those
beneficiaries living beyond 40 mile USTF catchment areas
may increase. This may lead to increased use of the
costly Civilian Health and Medical Program of the
Uniformed Services (CHAMPUS) insurance program. A 1981
Navy study by the Bureau cf Medicine and Surgery,
showed that recapturing current CEAMPUS prescription
£illing workioad done by the private sector couid
result in millions of dollars in savings by Do¢D.’

* At the present time, a significant portion of DoD's
beneficiaries (i.e., those 65 years and older) are
effectively denied the benefits of the current medication
distribution system because of access problems (i.e.,
many do not reside near a USTF). They are further denied
the use of CHAMPUS to partially cover prescription costs
since Medicare eligibility precludes CHAMPUS use.
Medicare, however, covers only those medications received
as a hospital inpatient.

* One only needs to observe the long lines outside a
typical USTF outpatient pharmacy to conclude that long

‘See Chapter III, Section B, p.29.
lsee Chapter 111, Section B, p.29.

‘Phone interview on 10 September 1991 with LT T. Mahara, BUMED
(MED-13), Washington, DC.




waiting times are a customer service problem. A MSP
effectively reduces waiting times for those who use its
services to zero.

* There is ample evidence in the spectacular growth of the
private sector MSP industry, and as evidenced by the
Veterans Administration's (VA) program, that MSPs are a
viable medication distribution system alternative. The
American Medical Association has given the mail order
drug distribution method its stamp of approval. They
also state, however, that it is probably the most
appropriate for patients requiring medications to treat
long-term chronic conditions. (Find/SVP, 1989, p.145)

* The costs of prescription drugs are the fastest rising
component of health care costs, and as the number of
older beneficiaries increases so will the use of
maintenance medicaiions to treat chronic or long-term
conditiens. (Horgan, 168%, p.I-5)

A decision to reduce system costs and provide better
customer service reguires a search for alternatives to alter
the current distribution system. The author believes mail
service offers great promise in both areas. This thesis
examines how to determine the effects and the desirability of
augmenting the current medication distribution system with a

{SP sub-syster.

B. SCOPE - HOW TO REPLAN
Mary logistics and phycical distribution system textbooks

offer logistics planning models.’ Magee (1967) suggests the

‘Three examples, other than those cited in the reference
section of this thesis, that appear useful include: Attwood, Peter
R., Planning a Distribution System, Gower Press Limited, London,
1971; Johnson, J. €. and D. F. Wood, Contemporary Logistics,
Macmillan Publishing Company, New York, 1990; and Taff, Charles A.,
Management of Physical Distribution and Transportation, Homewood,
Richard D. Irwin, Inc., Illinois, 1984.
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decision to replan a logistics system regquires the formation
of two separate groups representing all functional areas.
The first group is a management supervisory committee
whose tasks include:
* Establishing system objectives and policies.

* Ensuring adegquate resources are availablie to those
studying the problen.

* Reviewing the effectiveness and feasibility of proposed
operations.

* Approving operating itrials that are convincing to both
Lhigher authority and operating personnel.

The second group, a working analysis team, will:

* Design system alternatives by obtaining and analyzing
detailed information about products, services, demand
characterictice of customers, costs, and capabilities of
existing systems, facilities and organizations.

* BAnalyze investment requirements (e.g., facilities,
equipment, information systems, etc.) and estimate
operating costs (e.g., labor, utilities, transportation
charges, etc.) for each alternative.

* Impiement the selected system, and train operating
personnel in its principles and controls.

Magee alsc recommends that at least one member of the team
should have <continuing responsibility for design of
improvements, operations review, and analysis of effects of
future policy changes (Magee, 1967, pp.94-95). In our
particular case, it is vital to appoint pharmacists to these
two groups to take advantage of their knowledge of dispensing
medications. For those charged with completing the actual

analysis, knowledge of analytical methods is also necessary.




This the:zis is offered as a starting point for
accompiishing the first two tacks (i.e., system design and
analysis) assigned to the werking analysis team. In addition,
methodologies are developed and illustrated to determine:

* Rough cut capacity requirements for a DoD MSP system
(including those beneficiaries not using the system
currently).

* Estimated cost savings from stock consolidation as
compared to the estimated costs for creating and
operating alternative MSF logistics systems.

Availakle data was inadequate for the purposes of
providing valid rough estimates of the akove measures. Though
the methodclogy used tc develop estimates is believed to be
appropriate, the limited time frame for this thesis made data
ccllection difficult. Therefore, all data,with the exception
cf beneficiary data obtained from the Defense Medical
Information System (DMIS) and the Resource and Analysis
Planning System (RAPS), have been developed for illustration

1

purposes or.ly. BAdditional data such as that obtained from a
number of individual USTFs, as described in Chapter III, is
required to oktain valid and useful working estimates.

Magee outlines seven steps which the working analysis team
should follow to accomplish its first two tasks (Magee, 1967,
pp.96-97). The analysis process outlined in Figure 2 is
adapted from his descriptions. The succeeding chapters
examine the first five steps in greater detail. The last two

steps, involving testing and implementing the chosen system,

occur after system design and cost analysis. They are
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mentioned here only to close the loop for the entire logistics
system planning process.

The structure of this thesis is as follows. Chapter 1II
examines the requirements to gather, organize, and analyze
data on the medication distribution market and its customers.
Questions to be answered regarding our customers include:

* Who are our customers?
* What products and services do they require?

* How do we compare (e.g., cost, access, etc.) with other
alternative medicatiocn distribution systems?

Market quectiones include:

* Where are our customers located?

* Eow are these markets served?

* Eow are customer demands influenced by age, sex, time
period, etc. (i.e., who is prescribed what and how
cften)?

Chapter III reviews the requirement to collect arnd perform
statistical! analysis cn  demand and workload data.
Fcrecasting cf aggregate demand and item demand is examined as
a means to determine system <capacity requirements and
inventory levels, respectively. Demand distribution and
variability of demand by item, volume, and over time and
geographic area are alsc discussed as they aid in the
determination of safety stock requirements in relation to lead
times.

In Chapter IV, layouts for different MSP medication
distribution. systems are presented. Layout considerations

include; mix and location of MSPs and warehouse facilities,
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transportation mcdes and shipping costs, and relation to
existing logistic systerms. The development of criteria to
measure success is also examined.

Chapter V discusses the selection of inventory management
functions and their impact on inventory levels and costs. The
connection between the level and cost of inventories and
quality of customer service desired, and other inventory
operational questions (e.g., pull systems, Just-In-Time, etc.)
and costs (e.g., order, hclding, transportation, etc.) are
also examinecd.

Chapter VI reviews the requirements for cost analysis and
the comparison o0f variocus systex alternatives laid out in
Chapter IV. The anzlysis of alternative logistic distribution

systems, expected tc yield maximum savings due to stock

b . I ] - o .
;-Cdt.}.Cu, 25 La=

ribed to determine if cost savings are

43
O

COLsC

[

sufficient to cover required capital investment and operating
costs or coniract piices. The poscibility of usizg z net
presernt vaiue analysis over a ten year period to compare
selected MSP alternatives is examined with emphasis on stock
consolidation obtained through centralization of MS? services.

Chapter VII presents conclusions and recommendations for

consideration by those charged with policy and decision making

responsibilities.
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II. UNDERSTANDING THE MAIL SERVICE PHARMACY MARKET

To understand the MSP market one must examine the nature
of the service to be provided, and who will use it. This
chapter is divided into twc sections to analyze these two

elements.

A. THE NATURE OF THE SERVICE TO BE PROVIDED
There are primarily four channels through which
pharmaceuticals are distributed in the private sector. They

alre.

13
(9]

* Consumer retail stores with approximately 72% of a

-1
& .ES.,

n

* Hespitale, nursing homes, and ambulatory care centers
accournting frr about 23% of all sales.

* Mall Service Pharmacies representing 6% of all sales.

e

* Physicians’

c ez responsible for approximately C.1% cf
ail salec. ( /

P
giné/SVP, 1989, pp.38-41)

We are forturate to have a number of existing MSP
iogistices dirtvibution systems to examine. They occur both in
the private and pﬁblic sectors. The VA first began mailing
ptescriptions to eligible veterans in 1946. In 1959, the
American Association of Retired Persons (ARARRP) and the
National Retired Teachers Association formed a nonprofit MSP
service for their members. Finally, in 1963 the first for-
profit MSPs opened targeting corporations, wunions, and

government employers. (Eorgan, 1989, p.I-4)
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The VA established its MSr system primarily to provide
greater service ancd converience to veterans whe, for health
reasons or otherwire, could not routinely pick up refills for
long-term care medications. AARP's invclvement resulted from
its desire to provicde reduced cost drugs of the highest
possible quality tc its members. Faced with the spiraling
costs of providing hLealtl care coverage for their employees,
corporations and governments are turning to MSPs to reduce

)

The tyres of pharmaceuticals availakie from MSPs vary

-

w

~-
C ot

1

«wWw

[ 3]

expenses. (Envight, 1 ., b
somewlat. Th: coverwhelning evidence, however, is that MSPs
concentrate on rrocessing new and refill prescriptions for

meintenance drugs tc *treat long-term chronic conditions.

3

alle 1 lists the tor 20 classes, rerresenting 95%, of drugs
dispensed by MSPs in 1991. Virtually all of the ten highest
volume prescription drug classes, accounting for 78.6% of the
MSP market, represent maintenance-type drugs. The eleventh
Lighest vclume class, accounting for an additional 2.6%,
Lhappens to be for nonprescription or over-the-counter (OTC)
vitamins. These too, however, are being prescribed as
maintenance drugs. (IMS America, 1991, p.7)

MSPs receive few requests for acute care medications.
However, they have been found, for the most part, to £fill all
prescriptions received. These include even dJdifficult to
handle controlled substances, anti-infectives, compounded

drugs, and refrigerated items. (Horgan, 1989, pp.V-8, V-11)
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TABLE 1

TOP TWENTY DRUG CLASSES
DISPENSED BY MAIL SERVICE PHRRMACIES

RANY. UscC2 CLRSE § DESCRIPTICY % OFr
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31000 Cardiovasculars

41000 Ethical Diuretics
520CC Eorrones

64000 Pcychotherapeutics
C80C0 Ethical Antiarthritics
28000 Respiratory Therapy
2300C Entispasmodics

39000 Diabetes Therapy

72000 Thyroid Therapy
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z 32000 Chkolesterol Reducers
1 60000 Nutrients 8§ Supplements
1 61000 Ophthalmic Preparations
1 02000 Analgesics
1 15000 Systemic Anti-Infectives
1 37000 Dermatclogicals
2z 140C0 Systemic Antihistamines
1 67000 Sedatives
bt 24000 B CouglL/Cold Preparations
1 1200C Anticonvulsarnts
2 3000C Cancer Therapy
TOP 20 TOTAL 95.0%
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The lopsided weighing in favor of maintenance drugs
results from the fact that it is not practical tc dispense
medications for acute illnesses in a distribution system where
the average MSF turnaround time is 33 hours (Horgan, 1989,
pP.V-7). This turn around time does not include the receipt of

the prescription or shipment of the medication to the customer
which could add three to four days on both ends. It is
certainly possible to sigrnificantly reduce overall turnaround
times through procecss improvements, the use of electronic mail
cr fax, and same day mall service. Cost-benefit analysis will
be crucial to any decision to adcpt these improvements.

The emphaszic ¢ maintenance drugs may also be accounted
for by the fact that over 50% c¢f zll MEP sezles are to persons
65 years or older, though they make up only approximately 38%
of those eligible for ME?P services (Eorgan, 198¢, p.Iv-2).

MSPs enjoy nurmerous advantages over the three alternative
distribution channels lizted above. in addition to
convenience for the customer, cost savings can be attributed
to:

* Aggressive use oI generic drugs in the absence of a brand

name specification by the physician writing the
prescription.

*

Bulk purchasing methods yielding price discounts.

* Lower fixed costs and lower overhead by locating in lower
cost areas and through consolidation.

* Higher inverntory turnover rates due to the ability to
concentrate on a snaller range of medications.

* Lower administrative costs due to the use of highly
automated systems, and the practice of dispensing at one

14




three times the amount of a

time approxirately

maintenance drug as retzil pharmacies dc. The
justification for capital invesiments in autcmated
systems is that they accomplish the mechanical tasks of
dispensing medications faster and with fewer pharmacists.
(Horgan, 1%8¢, pp.V-14-V-23)

Disadvantages include:

* The addition of packing and shipping costs.

* The potential for waste under the policy of dispensing
higher volumes (estimated to be 3-4% of totzl mail order
drug volume), and through loss or breakage in shipment
(Find/svP, 198S, p.l45).

*

Logcs of fzce-to-face contact between pharmacist an
customer which could lead to misuse, mistakes, or adverse
drug interactioncs.

MSPs have worked to counter the latie:r disadvantage Ly

S
.

estaklishirng such program:z as:

cll free telephone nurbers for customers to talk to
pharmacistes.

* Sending irnformaticn pamphlets with medications.
* Maintaining customer prefiles.

* Lirmiting the dispernsing of certain drugs to a 30 vice 90
days supply.

&
-

3
[nu
[tx
i
™
e
O
[t

;remz to date have been deemed adeguate, though no

studies have been published comparing their efficacy to other

medication distribution channels. (Horgan, 1988, p.VI-6)

B. THE NATURE OF OUR CUSTOMERS AND THEIR REQUIREMENTS

The Defense Medical Information System (DMIS) provides a
great deal o¢f datz ccncerning DoD eligible beneficiaries.
Data 1is drawn from the Defense Enrollment Eligibility

Repcrting Syster. (DEEFRS). The most current Health Data

15




Sunmary (Fiscal Year 19%?) prcvides beneficiary data useful to
* Beneficiary category, age and sesx.
* Catchment versus non-catchment area.
* Location by state.
According *o the FY 1989 summary data, the total number

of beneficiaries residing in the continental Urited States

b}

(CONTE) is 8,290,101, Of these, 1,880,500 are aged 45 to 64
(22.€%), and 895,878 (10.4%) are €5 years and clder. These

tws age grcups, making up 33% (2,740,078 customers) of our

beneficiary porulation, can be expected to make the most use
a ME? Iilling prescriptions for maintenance medications.
There are nc cdoubts about the convenience of MSP use.
Peneficiary benefits would include:

* Avoidance cf multiple trips to the pharmacy.

* Avoidance of long pharmacy waiting lines (i.e., waiting
time is essentially zero fou those who utilize the mail
order service properly).

* Akllity to obtain medications free of charge.

Hh

The latter benefit is of special importance to those who now
must pay througl the use of CHKAMPUS or are over 65 years old
and not residing near a USTF, The identification of this
workload 1is especially important since it represents a
potential increase in current outpatient pharmacy workload and
costs.

The BUMED study, cited earlier, found that Navy USTFs were

clready filling €°F of all  ©prescriptions obtained by

16




beneficiaries outsicds ¢f Navy USTF catchment areas. At the
Sco level, tctazl prescriptiors filled by the private sector
under CHARMPUS cczt £7£,000,00C last year.” The cost, types,
and amounts of maintenarnce type drugs filled under CEAMPUS can
be extracted from the CHEAMPUS database, but this is expected
tc be a formidable task.

E determination of the numbers of beneficiaries eligible

for CHAMPUS or medicare and residing outside of a medical

catchment area, a so ca.led "shadow population," can be
extracted f15rm DMIS. Beneficiaries are assigned to catchment
arnd nion-catchment area by zip codez. The FY 232% Health Data

Summary reporits the number of non-catchment beneficiaries
(residing in CONUES} between the ages cf 45 tc 64 and 65 years
or z.der tc be €1°,2€% and 2¢2,1€3, respectively. The total

of 907,422 1s 232% ¢f the catchment =azrea berneficiaries
2,742,078 of the same age group.

Meinternznce medication use for this group can be estimated

based c¢n current USTEF outpestient pharmacy £il11 rates for
similar age group:. Datz on prescriptions filled by age is
.zt gen=rally ava‘lable at the USTF level, since age is not

normally reguired when a prescription is filled. A program to
sample current data should be initiated to estimate the

additional workload and cost represented by this group.

EPhone interview on 28 Augus: 1991 with Mr. P. Greggor, DOD
Ccrptrcller.,
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.€ 23% figure, derived above
and aryp.lel a2z a rfevcentage o0f the tota! nutker of
led, can serve as an estimate of the
approximate increase in worhlocad resulting from serving the
shadow population.

The knowledge c¢f who our customers are and what they
reguire forms the basis feor a critical analysis of our current
system. The cervice shortfalls and areas for potential
improverent identified above, indicate adding & mail order
opticn *o ocur current logistics system decerves serious
coneldereticon., Tz determinge the scope of such an effort it is

tc collect data and analyze “he potential demand for

18




IITI. COLLECTION AND ANALYSIS OF DEMAND STATISTICS

The demarnd for a MSP system within DoD can be determined
through the study of the quantities of pharmaceuticals (i.e.,
those expected to be dispensed by MSPs) currently dispensed

and an estimation of usage by those beneficiaries not

currently using the system. To do this, it is necessary to
focuc on two typse of demand measures. Firct, an aggregate
measure o¢f Cdemand 1s needed Lto project the capacity

reguirements c¢f the propcsed MET system. Second, item demand,

Seterminel z2ftzy gzthering data cn the types, gquantities, and

N ’ . -
distrikuticn of medicaticnz issved, is vital to MSEP inventory
management

A. DLTIL CCLLECTION

Preccripticns filled aprpears tc be a good aggregate
mzzsure ¢f de for services, and can be collected by type
cf medica*ion being prezcribed. It is important to know the

breandcown ¢f prezcriptions filled over time and by age groug.
This data will aid in analyzing demand variaticns and

forecasting demand agains*t forecasted changes in beneficiary

age rnixn.
Item demand and the shape of its distribution is important
to current operations to determine warehouse cycle and szfety

1 bl ] s

storls levels. It can be determined from a review of

19




Listorical records maintained Ly USTT level Material

-

Management deperirmernt

The regquired prescriptions filled data, with the exception
of CHAMPUS data cited in Chapter III, is currently available
at the USTF level only. It will have to be extracted and
rolled up from the Tri-Service Micro Pharmacy System (TMPS) or
the Tri-Service Pharmacy (TRIPHARM) system currently located
in all UsTF:s filling a minimum of 5,000 prescriptions per

ronth or assigned a pharmacicst.t
™

o obtain a rough estimate of capzacity reguirements ac

represer.ted by prescriptions £illecd, the top 20 drug classes

dispenced by civilian MSP: were eg;1it nto five groups. TlLe

largezt commercial MS® company, MEDCO Containment Services,
[ X2 ~2aYale

Inc. {MEDCC), was contacted for assistance in identifying one

drug in each group that wes

in
L]
m
Loh]
re
™M
in
o
[
-
[}
cr
'.l
<
@

of that croup in
terms cf volume dispensed and cost. They were unable to do
ttis in z reasonable period of time. BAs a result, a military
pharmacist was contacted and asked to suggest a drug
representative ¢f each group. These five drugs are listed in
Table 2 along witl the group of drug classes they represent.

Next, the 127 USTF:s identified in the DMIS FY 1989 health
data summary were split into five groups based on the total

number of beneficiarie

in

they serve (i.e., those within their

catchment area only) aged 45 years and above. A statistical

‘Phone interview on 27 August 1951 with LT Eurd, Naval Data
Services Center, Bethesdz, MD
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TREZLE 2
TOF TWEXNTY DRUG CLARSSES BY GROTUF

DISPENCED BY MAIL SERVICE PHARMARCIES
(WITZ REPRESENTATIVE DRUG)

RANT UsT2 CLASS & DESCRIPTION % OF TOTAL B

b 31000 Cardiovasculars 2¢.1%

A
s ]
lo]
<
]
-
t
r
‘0
[
o0
’

Representative Drug - Nifedipine

z 41000 Ethical Tiuretics £.2%
) £200C Eornones 7.8%
4 £4000C pc'c*oh..exape..t;cs €.8%
£ 09C0CC Etrical Antiarthritice £.2%
SR2TT 2 - 29.2% ERepreszentative Tiug - Furcseride
7 280C0 Respiratory Therapy £.t%
7 23227 Antispasmodlice £.3%
i PO00 Tilkztes Trevary 3.6%
¢ 7200C Thyrcid Therapy 3.0%
10 22000 Chzolesterol! Feducers 3.0%
GRC™Z 3 - 27.4% Representative Drug - Rlbutsrc!

b €000C Nutrients & Supplementcs 2.6%
hile €002 Ophthalmic Preparesticrns 2.5%%
b 02700 Anealgecics 2.3%
14 lECC7T S;:tem;: Arti-Infectives 1.%%
2 37000 Dermeatologicals 1.5%
GRCUT £ - 17.29 Rerresentative Drug - Thuprofen

16 4000 Systemic Antihistamines 1.5%
17 €7000 Sedatives 1.1%
1¢ 34007 R CcughL/Cold Preparations 1.1%
1¢ 22000 Rrnticonvulsants 1.0%
2C 3C00C Cancer Therapy 0.8%

GROUP § - 5.5% Representative Drug - Diphenhydramine
TOP 20 TOTAL 95.0%
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analysis of this data ac well as the USTr chosen to represent
ezack group is showrn in Takle 3. The mean and median for each
¢f Zfive groups are clcce enough to indicate a basically
symmetric distribution within each group. Thus, an USTF
serving a beneficiary population close to the group mean will
be representzitive of all USTFs irn that group. Details of
these groups cf USTFs is shown in Appendix A.
TEELE 3
STATISTICRL ANRLYSIS QF 127 USTFS
BPRSTT CM NT. COF ETINETICIAFIES RAGED 4% YEARRS PLUS
(WITE REFRESENTARTIVE USTF)

NC. OF BENEFICIAERIES RTET 45 PLUES
0-15000 18000-2E0C0 25CCC-45000 45C0CC-€30C0 65000+

CIRRIZS 5421843 €1371°% 394413 2078356 76432
e TOTERL CROR 23 22% 11% 4%
MEZID 6947 19179 32¢¢¢ 51964 7€422
eTz zEv 4187 2g7e 38C¢ 5223 C
MEDIAN 6€60 MRRCRIN 2239¢ 513¢¢ 7€422
MED 14777 24¢%¢2 3ecel 595453 76422
MIN te 1522¢ 25613 45571 76432
NZ. UsTre 78 32 12 4 1
RI2 TeTr VERDINITUEC LETTIRMMN BETHEEEDZ PORTSMTH SAEN DIEGC

Outpatiernt pharmacies of the £five representative USTFs

were ccrntacted and requested to provide the nrnumber of

prezcripticns £illed by month over the last twelve months for
each of tle five drugs. The documents used to regues:t this
informatic: appear in Appendix B. In most cases, despite

computer support, the requested information for all strengths
of the drugs in question was deemed excessive by the USTFs'

pharmacists. Informaticn requests in these cases were

22




tterefore limited *c a

n

ingie National Drug Code (NDC) or form
and strength for each drug.

Informaticn wsz received only from San Diegec Naval
Ecspital, and only for a six month period. Prescriptions
filled by age grour wa:z not available.

Exztrapclation of this data to the entire DoD 1is
complicated Yy incomplete data. Since San Diego Naval

serves cornly 4% cf the catchment area beneficiary

Eospita

population cver the age of 45 years, extrapolation would nct

(ad

result in veli<d estimations. Therefore, the datz presented in
Takle 4 through Table &, showing the szpproximate annual
prescriptions for each cf£ the f£ive drugs,
ic develcyed conly to illustrate the methodology proposed in

this thesiz ¢ estimete capacity reguiremernts.

Ster 1 is to record prescripticn. usage Yy the five

‘

reyrecentative TUSTrz, This is shown in Table 4.

PRICSCNIFTIONS REPOFTIC EY FIVE REPRESENTRTIVE USTES FCOR
»

FIVE REPRECENTARTIVI IRUCT

veTr 1 reTr 2 USTE 3 USTEF 4 USTE &
VIFEDIPINE 734 1969 3500 5250 7€36
FUROSEMIDE 742 19¢€¢ 3837 5305 7716
ALBUTERCL 1053 282% 5022 7532 10956
IBUPRCOFEX €l 2443 4343 6515 947¢€
DIPHENHYD 235 1165 2072 3108 4520

In stey 2, as illustrated in Table 5, since a

representative USTF was selected based on its closeness to the

mean nurber of bereficiaries served over the age of 45 years
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EPRESENTATIVEZ USTF

THEZ NUMEER OF UITFE IN GROUP

4 1

VIFEDIPINT 8727¢ €2997 4199¢ 20992 TF2C 190900
FUROSENMIDE £787C €3657 42438 2121¢ 77lC 1¢2900
ALBUTERDL 22170 9c3e? 60258 30129 1095¢ 273909
IBUPROFEN 7.07° 7177 £211¢ 26059 047¢ 236900
DIPEENEYD 33900 3729¢ 242¢0 12420 4520 113000
L007€00

Stery 3, as showr in Talle £, is tc reduce the number of
prezcoripticn: ky the sziimetel acute care prescription

TRELE €
CTAL PRESCTRIPTIONE REDUTETZ EY ECTIMATEC
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This was done Lty
(Scott-Levin, 19%1).
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190802
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4% = 134212
ee = 21790
2% = 75€ECE

uesing the Physician Drug Diagnosis Audit

This document
civilian

Given

mainter.ance medications,

tte percentage
arz and above.

reports the percentages of

physicians for individual

the fact that older patients are

a prescription

of tte prescriptions written
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rerresent & raintenznce medication vice an acute care

reguiremcnt. To determine the nurmlhers of rprescriptions
Cispensed as mainterance medications the total prescription

figures developed in step 2 were multiplied by the percentage
cf prescriptions written fcr persons aged 50 years and older.
Trese percentages fcr the drugs; zlkuterol, ibuprofer, and
diphenhydramine, were 49%, 30%, and 32%, respectively. The
other twe druges; furcremid:s and rnifedipine are prescriked
elmzzt enzluzively asz meintenance m=dications.

Fach cf the five drugs vepresents a2 different percentage

volume ¢f prescriptions £.l.ed frem the top 2C

clazzec ¢f dvvgr surrentls dicpensed by civilian MEPs., Tzkle
7 illustratez step 4 where the number of prescr ions written

rervezents, The results (i.e., estimated t prescription
volume) @iz very neavly the same., An average cf theze five
tetzl prezouirticn volume (Z.e., €,175,20C0 which is oktzined

for catchment arez bheneficiaries.
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TABLE 7

TOTARL MLINTENARNCE MEDICATION PRESCRIPTIONS
FCr. THE FIVI DRUGS BASED ON PERCENTAGE OF

TOTAL VOLUME FOR CIVILIAN MSP SERVICES

NIFEDIPINE 190900 / .024 = 7954167
FUROSEMIDE 192900 / .023 8386957
ALBUTERCL 134221 / .017 7894765
ISUPROFEN g217¢ / .C1¢ g21700¢
TIDEENEYD 75808 / .009 8423111
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o ¢f prescripticns found in step 4 to itself, accounts

fcy ti. zif32itlcrnzl workload generated by providing access ‘e
tlic zervire tc the shadew population.
TRELE €
TOTAL D¢ TRESCRIPTICNS PLUS 229
T7 ACCOUNT 3T SERDDW POPULATION
LTI Y 1,23 = 1087302¢
Or.e wealnesz of thic method is its reliance on civilian
{87 prescrirticn volums The population thic velume is based
on is diffevent fron *he nillitary peopulaticn. It is possible

that military berneficiaries are healthier tharn their civilian
counterparts due to better health czre and lifestyle
experienced while in the armed forces. It is impertant to
develosp & military versicn of Table 2 above to reflect this
ifference.
Warehouse inventory requirements (i.e., average annual
dollar value cf Znventcory) for eackh c¢f the five representative

drugz was regquested from the same USTF Material Management




Department. BAgain, a:t with the rhturmaciez, some Material

Management Tepzvimentz Iimited thely research to a sinzle NDC

(X))
o
3
o
(V]
€}
'y
[N
"~
[ o4
W2
>

dditiornal cost datz (e.g., carrying costs,
ordering cecst, etc.) was solicited ir. an attempt tec gauge
tteir effect on savings, in addition to stock consolidation,
ization. Three cf the five USTFs
(i,e., Sar Diego, Pcrismouth, and Letterman) provided the

reguested Informaticn. The cocumernts used %: reguezt +te

S = R < —m e Y -~ = e -~ P -~ -
rlharmaciss, which 1o minimel compeared t¢ totel irnventories, it
& - @ e e - - 3. e e - 3 TY o “ oo s
Iz impcortant tc Cletevmins the dollar amount of inventory

P TV 1 - r - [ O . : 3
surrpoLting the numher cof gprescriziicne being £illed. The
-1 Y a - - - - P - £ - s- 3 - e -
czleculationeg are identical as fcr the determination of
- P R FER R s - PR -~ - ~ - .
rrezrriptione filled, hrut zire bazeld ¢ averzge annual
inventciiez maintained in TSETF warehouses and percentage of
-7 - [P . S o . - -~ - ..~ - - - -
tcital annval average Inventory value. Bgairn, iInsuificient
PRI BPSL TR ~ - - - 3 Akl e 1
Satz vizI avallalle *to predivcs & velld eztimate. Table ¢
£ oo e 2 . 1 e d D - ~ Y ~ P
therefore, ig for iilustrative purpozes onl,. Lz cheown in the

table, the inclusicn of the shadow pepulation would reguire
te c¢f UETr warehouse stock to increase under the

currernt madicaticn distribution system.

alllity of theze estimates will be greatly enhanced

by:
* A more scierntific selection of reprecentative drugs which
ezt ke rvejresentctive in terms of volume dispensed and
inventery dellar value.

27




poemaaenepa

LR

" mews 4 meer €

Yoow o Yeoa: v

tpmnsmoum “a

.-
.
.
»
.

»
.
.
.
>
.

emancemye

s maan e,
TITeATTY
Slaeelalees

B

graeare g

cmnamameyn cencann ¢

cmasa gy aaz

Aaassspae

pemeasmeye  gecAnAn | Asy
Cedmeslesa temmrvr 1ol
menaaayean [T Y
s s N I V= -
| aew
HEERN
' LRI
, reaen
[ Y
N [RA XD e

Augap mames

nomeiaryover

Ansnponn

aamapan
va vavww
AAsgana
semanan

-s v =

armgpannn

prgrzeeg

avvhwvvwe

gLzl 8

dvivav. o




¥ Tevelgrrent of data zehea’lﬁg the volume of drug
Cispensing by cdrug and USCl clazz, and percentage c¢f
Acllay value of milit=cy -:.c“tcrie:.

* The ccllecticn cf p-e:criptio: cdatz an?d ertory values

feor all appropriate (‘.e., trhose normally prescribed as
maintenancs red cations) forrms and strengiths of a
celected drug.

’—J-
:
f

* Ccllection and use of actual historical and/or concurrent
Ca*ta representing a2t least twc years ¢f the curreat
systern's operations

B. DEMAKND ANRLYSIC

Cr.ce the demznd dztz akove lrzec reen ccllected 2%t czn be

- L g - PR | h B P - P N S U £ & o «1

snIly: Yo fovecacst lcozisticz rejuirements. Cf particular
L - ot s e ERPS F T —~ o ae e - " - -
Intzuizt ele capecity reguivrements necescary to handle demarnd

.- P R
..... ltns.
T .- -, LY -3 N ripe=m & ~ hi - 4+
We aczume thil agzizgzts dermand feor all mzintenance

Iz ovalatively zrocth witlt thre excepition of a icng-term upward
trenl Thiz upweird trend is precdicted hased on forecasts of
croth Lo o the nunlere of beneficiaries over 4F yeazrz of zge
ckizsined fras Yo Tizcocurce Analysis and FPlanning Syster
4 ~e

FRTC corkines dazta from +the Fiscal Year 1992 Program
Obiectives Memcrarcur personnel end strength figures, and
stiree and dependent data provided by the DoD Comptroller and
BRctuary, respectively. RAPS projects a 2.2% increase in the
beneficiary population aged 45 years and over (2,740,078 in FY

1829 to 2,92£,042 in FY 19¢2¢ including catchment and non-

catchment) residing in CCNUS by FY 199¢, In ccrmparison, total
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~urker of beneficiaries reciding in CONUS iz expected to

dezline 5.7% (€,20C,10. 4¢ 7,€18,847) cver the same period.
“ections is that while it

takes the impending five yeazarv, 5% manpower drawdown into

accoun*, it does not account for the rapid rederloyment of
Eurcps to CONUE expected to occur in the near

troops fro-.

future. In any case, this should have minimal effect on the

size of the beneficiary populaticn zaged 4% and over which is
of conoorn to NIz tlezi:

E:z the rumber ¢f beneficiaries cver the aze cf A4S
Inrrcasez, 1Y iz reazzcnzkle tc expect thzt maintenance
melliczaticn uwzeg:t wWill o alsz:  increass. T: confirm the
velaticoncohiy betweern the rnumber of beneficiaries and the
nurher ¢f prescuiptions £1lled cn= wzuld need to collect and
et Wigicorical data for both factors. L correlation
crzffizient could 4hen be calculated and regression analysis

PR S S L - e - PRPOR R B [ONP. I - RS - 4
TerlTrme 2l omore ntourctlely predict capacity regulrements
A | ~£ 2ot - : [ PUVERE B L _—— 12 -

Lzzlh ¢f cate doez not permit this to ke acecowylished in this
trecicz,

cr purposes of illustration only, the ratio of increase
iz eztirmated tc be 1:1. This relationship, assumirng it is a
rezr ¢ngz, and using aggregate demand as determined f£rom the
e in Section. A for FY 81 as a base (includes shadow
porulation}, is displayed in Table 1C. By FY 199% the number
of prescriptions to be £filled by a MS

P syster shows an

increzse of €.8% over FY 1991 demand.
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f a particular illness, and therefcore the drug
be recuired to treat it, cannot be predicted

2 - N 2% . -
* Nc¢t knowing how long a patient will have to stay on a
PR B LY - - - N -
raviiciolar medicaticn,
TrDYTL 1A
Lo tdd
MED WORNLCSAD PROJECTICNET /(PY 1622 - By leoaf]
LS RZILLTZID TO E:XET:CIKPY TODULARTION TROJTECTIONE
TOR THET SEMT FEIRICT (EAST YERR IS FPU 1961)
EENZZICIRRIES PRESCRIDTICNE

FISCAL YEARR 4° YEARS OLD+ PILLED

¥y ©°:Z 27890143 1087222

Ty ¢2 2glzeTe 1c2¢28sz2
T2 2222442 110277¢€5
FY ¢4 2822687 1121€l¢¢
oy ef 2874107 12198047
T ooc 2eee2Cl rr2¢cs¢ee
FY o7 2azelel 21407722
TU °° 2%€13CE 11t2E827¢
Y 29 20eIlta9 116€5239

et 2 e - an -

PRESCRIPTICHN DEMAND PEZIRCENTZGE CHRNGE (FYSL TC TV

“wd
)

Y - €.8%

would tlrerefcre be more appropriate to attempt to
ecact cdermand over much shorter time periods. FEistorical
proiection rethods hased n past data provide <rezsonakle

eriods extending ouvt tc about six months

Ttem demand forecasts are used, alon

«)
5
)
(o
o
-+

e inventory
manzgemernt arrroach zrcser., te determine inverntory

21




reguiremsnt: t: mee! ncrmal demand. The amount of safety
stcck reguired is & furction of:
czzt errers.
* Lead tire variability.
* Tle leve. cf customer service to be provided.
* The dermend distribution or pattern.
The latter information Is also used in determining savings

1 consclidation efforts brought about by centralizing

*Ye dizrencsirg of m:zdications Iin an MSP environment. Stoclk
—-—-—-d - - - v - & - a - mm T el o -
concclilaticn 1z exarmined I Crapter VI in analyzing ccsts

- - - - -~ . 20 ol £ .- b} - -
IZocictsT Wit Ciflerent MCT alternztives.

demand diztoiluticn Yy ormonth fcor the five drugs at the Sa-
Tileg: Naval. Hospital ouipatient pharrmacy fcr April through
Sertember 19071 ir zhown in Figure T, The dermand for
miintinznte medicetizrnz woulld et be expested tc show a great
deal ¢f vailizticn cver time., With detz from cnly cne USETF for

e}
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3
[\ Y]
3
e
O
<
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"
Q
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(o]
Q)
rs
)
by
v
' +
(9]
m
a3
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m

does not appear to be a factor
n.othe anzlysis in thic thezis, Eowever, it wcoculd be required
to aid in deciding whrere to locate MSPs. Since the exclusive
Celivery of melications to cuctomers from MSPs is

t S e mae & ey - - -
tYrough the ULS. Peoztsz

[

Service and United Parcel Service
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Cemand Distribution by Month for Five Drugs a* NE San Diego
Figure 3

(UPS), the impact on costs and service level of a facility's
proximity to service hubs and the marke:t must be considered.
(Horgan, 1989, p.v-9)

With knowledge of the aggregate demand for services (i.e.,
number of prescriptions to be filled over time), it is now
possible to investigate the best way to provide these

serv.cecz.
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IV. LOGISTIC SYSTEM ALTERNATIVES

Figure 1 in Chapter I shows the existing medication
distribution system. In this chapter, the advantages and
disadvantages of three possible MSP alternatives with which to
augment this system are —considered. One of these
alternatives, to locate MSPs with existing USTF pharmacies

(either = cr a select few), appearc to be impractical.

.-

G

M

ne ly, there isn't adeguate space for expansion within

LA

=%

J8TFPs to accommodate ever limited MSP operations.®

2

The remaining two MSP alternatives are:
* (Create a stancd alone MSP or multiple MSPs.
* Contract for MSP services from scurces outside DoD.

Purthzy, thers is no reason why these alternatives cannot be

(1)

combined to meet requirements.

In examiring alternative approaches to obtaining the goals
cf improved customer service and reduced operating expenses,
it is important tc understand how they will interact with
existing systems. For example, it is not reasonable to expect
the existing DoD supply distribution system to change very
much to accommodate this new sub-system, thus allowing little

flexibility or innovation to cut costs. Further, it 1is

SPhone interviews on 21 October 1991 with LCDR C. Beneke from
the Defense Medical Facilities Office (DMFO), Defense Medical
Systems Support Center, and Mr. F. Webb from the Facilities Branch
(BUMED-42), Bureau of Medicine and Surgery.
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expected tha*t *those beneficiaries not currently obtaining

medications freomw USTF pharmacies will use a DoD MSP service,
thic increazsing system costs while decreasing CHAMPUS
expenses.

A. STAND ALONE MSP

While it 1is possible to exclude existing USTFs as
potential MSP sites through discussions with knowledgeable
persons, the possible configurations for a stand alone MSP

system would be greatly =aided by computer simulation.
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analysis of such factcrs a

“

*  Nurnrher and locatiorn c¢f MgPs and warehouses.

*
o

ifferent customer service levels.

* Transportation mode or distance.
Sensitivity analysic helps to determine which alternatives
will deliver the desired level ¢f customer service for a given
cost, or vice verssz.

Within the limited time allotited to thesis preparation,
it was nct possikle t¢ examine sensitivities using computer
simulation. REn appropriately designated working analysis team
as described in Chapter I might even decide it is too
expensive to pursue. In any event, the focus of this thesis
remains the formulation of a methodology to determine savings
resulting from the consolidation of maintenance medication
dispensing within a MSP system.

A stand alcne system of MSPs pivots around the question
of what is the optimal nurher and comkination of MSPs and the
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warehouses which serve them. Figure 4 diagrams a system with
a single super MSP served directly by suppliers, through a
single intermedizte warehouse, and multiple warehouses.
Pigure 5 diagram: a system with multiple MSPs.

The function o0f an intermediate warehouse is to
consolidate orders from suppliers to take advantage of cost
savings acssociated with shipping full truck or car loads.
Replenishment lead time, however, may be adversely affected.
Thics ig &z example c¢f &an idez which may generate some
resistance from the existing supply systen.

Trhe mzlin advantages of z single, centralized MSP serving
aill eligible beneficiaries include:

* The gkl
stock

lity to take maxzimum advantage of USTF system wide
k consolidaticn savings.

¥ The pcotential to design and operate a highly efficient
p“armacy operation based on having the day's workload
of prescriprtions available at the start of the production
shift.

* Reduced customer walting time a*t individual USTF
outpatient pharmacies due to reductions in USTF
outpzatient pharmacy workload. This will occur only to
thke extent staffing is5 not cut commensurate to workload
reduction.

* Lower transportation and inventory costs than multiple
smaller MSPs.

Disadvantages include:
* Lack of backup mail order capabilities.

* Disruptions accompanying opening up new distribution
channels.

* A reguirement for a major investment in facilities,
equipment and manpower.
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€ingle Centralized MSP Zlternatives

Figure 4
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iultiple Centralized MSP Rlternatives

Figure §
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* The potential for higher operation costs to ensure
centrol versus multiple smaller MSFs.

In addition tc the advantages for the single MSP option,
other advantages of a multiple MSP system are:
* The existence of a backup mail order capability.

* The potential for better operational contrcl due ' to
smaller facility size.

* More location options.
Disadvantages include:
* less stccn consc.ldation savings.

* (Creater investment costs to the extent services duplicate
those ¢f a cingle centralized MSF.

* Higher supplier transportation costs and requirement to
cavry weore inverntory t¢ provide the same customer service
level 2z a single centralized MSP.

Factcrs tc ccnsider in deciding where to locate a single
cr multiple free standing MSPs are the same. These factors
might include:

* Proximity tc the USPS, UFS hubs, and DoD supply centers.
¥SP locztion, in this regard, is important to rapid
Frescriptiorn turnaround time and lower shipping costs.

* Proximity to suppliers to minimize shipping costs.

* Proximity to existing surply lines to minimize shipping
costs.

* PAbility to make use of existing facilities and land to
minimize capital investments.

* Pvailability of an appropriate infrastructure at a
reasonable cost to support the facility.

* Availability of required manpower at a reasonable cost
with the appropriate skill mix.

* B desirable quality of life.
* Low area construction costs.
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Trese location factors are mentioned here because they can
grect.y affect the cost of the final distribution system
design. Some of these factors are used in the cost analysis
developed in Chapter VI. Others are not since they do not
affect the choice of a system, but only where to locate it.
As explained earlier, the proximity of an MSP to its customers
is not a major factor since medications are mailed or shipped
to them. However, whereas UPS has an excellent record of on
time delivery, U.E. Postal Service delivery is much more

.
~ -

e. TL:

<

svia is especially true for mail delivery from one
coazt tc *he other.’ Since lecss variability is z positive

factcr in customer satisfacticn (i.e., more certainty akout

o)
L§

o
2]
Q
131
. b’
Lol

ticn turnaround time), this fact is an argument for
locating a singie MSP facility in the center of the country or
having at least two MSPs (e.g., one on eachL coast).

One other locztion question requires investigation.

ing MEPs rext to majer military or DoD supply centers

* Reducing transportation costs.
* Minimizing inventory requirements.

* The potential to avoid duplication of purchasing and
receiving services.

‘Interview on 6 September 1991 with Dr. C Trietsch, Associate

Professor of Operations Management anéd Logistics, Naval
Postgraduate School, Department of Administrative Sciences,

Monterey, CR,
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BE. CONTRACTING OUT
Under this alternative one must consider contracting out
for all or part of the reguired service. The potential
providers of MSP services are:
* Private sector for-profit companies.
* AARP, a nonprofit organization.
* VA,
The private sector and AARI may be excluded due to the
fact that the governmernt commands a significant price
advantage in purchacing pharmaceuticals. This can be as high

as 309 and cannot possilkly ke expected to be absorbed by the

IS

privete sectcr. There is the possibility, however, of
provicdirng the reguired pharmaceuticals to these sectors as
ing DoD
prescriptions.

These government discounts have decreased significantly
for pharmaceuticals purchased wunder the Federal Supply
Schedules due to the pacsage this year of PL 101-508 Title 4
(i.e., the Prycr Amendmsn*t). This law requires pharmaceutical
manufacturers to éell their products to health care providers
serving Medicare program patients at the lowest price charged

to preferred custcmers, This requirement exempted DLA depot

stocked items, however, so DoD still retains a price

iew on 10 September 1991 with LT T. Mahara, BUMED
on, DC.
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advantage. Further Dol and VA exemptions to this legislation
are being scught from the Congress.:

The VAR currently is in the process of centralizing its MSP
system within its four regions (i.e., Northeast, Southern,
Central, and Western). They have tested the centralized
concept on the East and West Coasts, and found it provides
superior service at reduced cost to maintaining MSPs at each
individual! VA hospital. These new centralized MSPs will rely
heavily on atvtomated filling of prescriptions.:

Under the current climate of huge budget deficits and a
ehrirnking T¢I bkudget, zharing agreements between government
agencies are highly desirable. Ary sharing agreement will
have tz Lk: carefully negotiated, and a make/buy analysis
owing the selection of the favored in-house
distribution system. The overwhelming advantage of this
alternative is that drug stocks and workload can be reduced

syster-wide without additional capital investments in

acilities and eguipment.

C. CRITERIA FOR SUCCESS
It is important to determine criteria fecr success as a means

to evaluate results provided by any test of the chosen system.

-‘Ptone interview on 12 September 1991 with Mr. J. Morgan,
Deputy Assistant Secretary of the Navy for Support and Families,
Washington, DC.

“‘Plrore Interview c¢rn. 24 September 1991 with Mr. J. Ogden,
Director, Pharmacy Operations, Veterans Administration, Washington, -
LC.
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They are also wuseful in communicating results to the
maragement supervisory committee who will have tc present the
propcsal to DoD decision makers.

Criterie for success can be developed from policies
provided to the analysis team by management, and where
aprlicable, from performance statistics obtained from the
current DoD medication distribution system and existing MSP

ogistics systems. Cnie source cf criteria is requirements

-

related to service. Service categories, in addition to the

level ¢©f customer service a system prevides, include:
time or service cycle - "...the time elapsed
irt cf e c:stome: crd er until the goolds are

*

uracy - "...the ratic between the number of

t lave }e right items, correct count, and
and the total number of shipments in a
"

* Shipment condition - "...the ratio between the number of
°n;pnents delivered in gcod condition and the total
anumber of shipmentz Jispatched." (Robezcern, 1¢2%5, pp.l€8-
1€7)
Irformation on the latter twe service categories for
cormmerclial MSP operations is anecdotal, but is apparently no
worse than any other type of pharmacy system (Horgan, 1989,
p.VI-6).

Unit costs, inventory turnover rates, and staffing may
also be compared; however, this is only appropriate to do
between facilities or systems of similar size and scope.

Horgan (198%8) provides most of this information for the

comme:rcia. MSP system. Xe reports, hcwever, that pharmacies
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participating in his study did nct provide full cost
cdisclosures for :Irdustry conpetition reasons.

Fach dist:ibuticn system aiternctive dJdescribed above
carries with 1t a prcfound effect or the levels of inventory,
(a major cost factor), that ultimately will be required for

efficient ard effective operation. Inventory levels are also

a function of the inventory system under which it is managed.
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V. INVENTORY MANAGEMENT

The chjective of inventory management is to "...establish

the order quantity level and the timing of the placement of
the order that wil! minimize total inventory costs." (Ballou,
1985, p.359) Rt its simpliest level, management decisions
invcive trade-offs between the cost of carrying inventory, the
cost cf procuremernit, and out-of-stock penalty costs. These

costs are affected Ly such factors as:

-
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me varizkility
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* Eunizting systern inventcry practices.

A. MANAGEMERT SYSTEM SELECTION
inventory management system selection will be heavily

> by the chcice of a2 distribution system alternative.

(5]

cr example, existing storage space limitations or the design
the size and frequency of supply
replenishment. Consicderation. must also be given toc the
internal cperation of a MSP, the design of which is an
important part of the task assigned to the analysis team.
For ar examination of the work flow processes of a USTF
outpatient pharmacy, the reader is referred to Eosch (1991).
In his thesis, Bosch uses Total Quality Management theory and
tools to show how outpatient pharmacy operations may be
improved.
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The process of filling prescriptions at an MSF can be
cormpared to a multi-preduct manufacturing assenmbly process.
At a MST, orders (i.e., prescriptions) are received by mail,
fax, or electronic mail. Once gorted, they are delivered to
an assembly queue for a particular shift. Assemblers, whether
human or machine, pull the appropriate medication, place it in
the appropriate container, and puch it out to be shipped to
customers. Quality checks are accomplished at various points
in *the procecs,

The advantage a MSF has over a USTF outpatient pharmacy
iz tra! workload, while not constant, is not dependent on the

raricem grrival ¢f individusl customers. However, this thesis

cezlz with the management of inventcory prior tc the MEP

;rescription £illirg process (i.e., bulk stock management vice
S

£lcecy stochk:

To manage bulk stoclks, item demand over time can be
crecastel fcr short time periods based on historical data.
Further, since demand i1is not derived {(i.e., a filled
Frescription. is a <completed order and not part of a
predictakie production schedule) it will be managed under a
pull system. In a pull system, supply replenishment orders
originate from the user as opposed to the next higher echelon
organization pushing supplies into the pipeline.

The next step is to determine the methods by which
inventory requirements are se*, and how and when orders are

placed. Currently, USTFc order the majority of their
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prarmaceuticals from the DLR's Defense Fersonnel Support

Certer (2re7), Philacdelphia, Ph. For those USTFs with
purchasing authority, remaining requirements are procured

Girectly from manufacturers or wholesalers, for the most part,
using pre-negotiated Federa: Supply Schedule (FES) or VA
contracts.,

It is extremely difficult to l1imit the number of

commerciz! suprlierz of pharmaceuticals that an MSP will have
tc dzal with., Thisz Is due to the preoprieteary nature of most

drugs, and *he reguirement to provide a particular drug
without substitutiorn when a physician prescribes it by name.
Orn- wary tc simplify and recduce the cost of the inventory

manegement prccecs Is to standardize inventory as much as

pcosziklzs {(Szllou, 1C€F, pr.281-282). Thiz caa1 be done by
crezating = csitandar Mer  formulary, and rproviding this
informeiicr “c those who write presciiptions and who use the

mall service syztem. The decisicn tc control the types of
ion: te¢ ke Cdispensed by MEPs must Le macde by tthe
management supervisory committee since physician and customer
oppeosition t¢ tuellimitations is to be expected .

The 1required wuse of traditional supply procurement
channels and methods provides very little £lexikility in
inventory management. Just-In-Time (JIT) ordering systems may
be practical, lowever, for tablet ancd capsule mecications
dispensed by automation. Significant dollar savings are

pescsikble through the procurement of Lulk gpharmaceuticals
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(e.g., packed in drums of I0,000 vercsus bottles of 100). Not

.
3

all cormercial companies will sell drugs in this fashiozn.:
JIT cr a Kanban sysitem should certainly be zapyriied I:o the
design. of MSP internal operations.

Methods currently in use throughout Dol for managing cycle
stock (i.e., stock reguired to meet average demand), safety
stock (i.e., stock reguired to prevent stockouts), and stock
in the suppl!y pipeline are principally traditional Economic

der Quantity (E22), Recrder Point, and Safety Stock
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E. CUSTOMER €. RVICE LEVEL
reascns, the customer service level must be
£zt Ly the management superviscry committee. It is the key to

in inventory to

definiticr. is the probability of bLeing akle to £ill a
customer's crder out ¢f existing inventory. For example,
level ¢f 99% requires that an average of 99
preczcriptions out of 100 will be filled immediately.
Prescripticns not f£illed due to stockout will, of course, be
filled, but at the addel expense of going cff-line to do so.
Prescription turn-around-time will be adversely affected as

well., Currently, USTFs managing Navy Stock Fund (NSF) assets

ki . . .
**Prore interview of 3 October 1991 with Mr. B. Sherman,
Product Manager (Retired), Schering Corporation, Kennelworth, NJ.
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are required to set their customer service levels or £:1] rate

at 85% or higher.® 7The thrsc reporting US

-

'3

Tz in this thesis

$
0]

indicated they are operating at 0%, S€%, or S7%.

C. EOQ MODEL

The ECQ model! and its derivatives have a numker of
alvantages in calculating inventory levels for large numbers
of individual items. Though the basic mcdel assumes that

cemzand, lead time, and costs are known with certainty, it can

be made L2 account for some Eifferences and stil! retain its

simplicity in cezlculaticn. Quantity discounts, storage
limitaticnz, unsheared storage space, and demand and order lead

time veriztions can ke deal*t with directly or a*t least
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ensure cuctcmers have sufficient time tc use them before
expiration dates are reached. There is the furthter danger of

waste due to drug recalls, or the development of new drugs or

treatment procedures rendering stocks obsolete.

Ua . . . .

“Fleet Material Suppecrt Office (FMSO) I tion 4400.127,
instructiocns fcor Management c¢f ey FRetal! Supply Suppcrt System
Materia., 8 March 1¢8¢
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D. LEAD TIME

Safely steoch is required to counter the effects of demand
and leald time unceritainty. Under the current state of the
art, the ECQ model becomes complicated when the attempt is
made to account for both demand and lead time uncertainties.
Instead, lead time may be taken as a given arnd an approximate
solution is derived. (Ballou, 1925, p.388)

Procurement Administrative Lead Times (PALT), Lowever, are

far frer certeain irn the Dol supply system. PALT includes the

tirz it takez the ordering facility to procesz an order and

£cr *the suppliez to arrive from the supplier. Ordering

farilities sthould ke akle to fairly estimate the time it takes

ther to gprocess & order, The remainin FALT 1is more
3 g

unce.tazli,

Wher éealing with D¢l supply orgariza*ions, chipment lead
times zve Lezel cn the pricrity assigned to the order by the
ordesing facility Ezch priority code provides the ordering

fazility with 2 lead time wincCcw within which they can expect
to recelive thell crder Tor example, Navy USTPFs requesting
routine replenischment can expect to receive their order within

30 tc 90 days from receipt of that order by a DoD supplier.
The ordering facility can either use the longest expected lead
time or track lead time to determine its distribution and
select a lead time with an acceptable probability of

occurring.
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fome discietlcn in the management of lead times and

transzportztion selection is zllowed when purchasing directly
fror. commercial companies, Reduction in lead time and

variability to achieve smaller inventories is a matter of
choosing to esrend more money on a2 faster, more reliable form
cf transpertation, or choosing better vendors.

With the required decisions made regarding inventory

management choices (i.e., maintain status quc), it is now

pecsible to  ascign costs to eact distribuiticn syctem
¢.ternztive for compariscn purposes.
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VI. COST RANALYSIS AND EVALUATION OF ALTERNATIVES

The goez! of this chapter is to describe a methed to obtain
& least cost alternative frcm those identified in Chapter 1V.

Taking a micro-level view, alternatives would be tested fcr
sensitivity to different levels o0f customer service.

erent alternztives will exhikit differing amounts of cost

This theszis, however, it concerned with making a decision
e macro-level,. Therelcre, -

T zirngle customer cervice level only, since the over

[1)]

wstify the zieption cf & MSP service. The custorer service
- P4 I g

A b - . o~ - - . - - .~ ol - -

level Iz Flusd et £5° per FPMST Instruction.

Bz the tyrothetical exampies will illustrate, costs for

eacl alternative chosen for analysis are projecited out for ten

-

years. Initial investments in faéilities and eguipment are
nzde at the beginning of year 0. One year is allowed for
construction. Initial investment in inventory is made at the
end of year 0, but is negated by an expected one time savings
frorm stcck consolidation DoD-wide. Operating costs are

incurred at the end of each year (beginning with year 1), and

ereeic~ yertly nezztel by expected savings from consolidation.

~
-
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The net precent value (NPV) i determined for each
e ternative. R pcsitive NPV will indicate the alternative is
will improve medicaticn
Cistributicn sevvice: for 2 lower overall! total cost. If all
ives shsw a negstive NPV, the least negative will

rrovide the kest return if the decision is made to institute

) L IO, I K - " : : .
savings frcn stlcci consclidetion, through the centralization
- - -~ - . “- £ SO | P U R - .- P L
0f MET sevvicer at three or fever lccaticnz oz ky contracting
- - - -'.-— ,’
cUhl, &.¢ elclyed

k. ZLEVANRT CCSTC

-
ul in anal

yzing alternative

syztern: In crler t: comrare ther with each other and then tc
e currant system are
P RN -—b = PP - PR .
* Felevant coztz: cout-of-pocher coztz and those not
- 2 - ~ - Y. ~
CCRSICEered sunrn Costs
e A - - - - - “r = oa- - 1 - -
¥ Tlxsld ceztzr ccosts thet do nct vary over csome relevant
Y e ~E e 4 - AN N
-EVel. OO :-olm.t-\,n vC.ume.,

* Variable cosis: «costs that vary as prcduction volume
varies.

Eztimated costs, whether fixed or variable, must be
relevant tc the decicsion to alter the current medication
Aistribution system. Costs must also be compared using the
same time span. An annual comparison seems appropriate to

this study, ard must account for the additional workload

erxpected from tle shadow populatiorn.




L 2 minimum, the following relevant cos

rt
[4]
b
b
va
(27
o
o

* TInvestmernt in inverntory.

9 ® e an - mie. - . s
*  Inventcuy rcarrying costis.

Tmranspeortaticon coct:z (baczed or; mode, distance, rate
structures, and in-transit inventory carrying ccsts).

-4 L2
-

ow transrperiteticr ceocstes are not included

. e - ~ - < & 2 .
Tor reascnz citeld ho

ir. the cost anelysi: exargples.

ToocalT.lite tls oozt cf fgcilitles, the Defense Medical
Tacilities Cffice (ZTVWPZ) preovided 2 rough dellzr cost per
s3uare foct of €7 tc ceomztruct facilities necessar; to handle
Tel'z rrodscts? capacity reguirements Trey also pointed out
thet this czet o wiuld vary sgignificantly depending on
gecizvaphis lozztion ¢f the facility. Where facilities already

.
t: incluls only thizz costs neczssary to meke them sultakle
I S _—— =~ EPS -~ Ve m A ~ - - .

fovr uze, If ziace Iz tc be leased rather than consiructed or

lease costs should be used.

Facility size is based on the number of prescription

0

expected to be £illed at that facility. Excerpts from A Dol

ria guide of 1 August 1921, provided by

£:1led into pharmacy square footage reguirements. The guide
is wusged In this thesis, threugk 1t Is recognized the
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regquirement is rea:l!l distribution type space
wwct be alle to expand caracity to meet
growing demand. Using the T 1¢9¢2 prescription filled
¢ 10 and Dcl space planning
criteriz, the cost of facilities is as follows:

Single MSP: 11,665,239 prescriptions.
( z 3¢ % 10C/12,00C)) * £€€2 = £7,95C,162

™ - ~n - : 2 -
* Twc MSDPz: 5,822,620 rpresctriptions each.
~ ¥ froannrn ol < /T ®mom pAA 3 AAASTA AAANN L' 3 Q(c =
- NG SR -~ N~ 2 PRI L P A Y i N - -
&7 nmA nArs
oo o- -1 - -
. - ‘ R “ledd -
* Thirce MEPs: 2,888,412 prescriyticncs ezch,
> [l £ /i oo TN %k YA /TA AR~ % o =
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.208Y MZo7TT and tre VR were asked to provide zome of these

szilitlies, bhut wereurzlle tc comply

conziderel one time czste given this thesis doec not analy:ze

creraticns cut beyond ten year:z. Beyond ten years, eguiprent

mzy have to ke replaced cor facilities upgradel. Fcr the
fcllowing NTV analysis examples, investment in egquipment is

set at 20% of facility construction costs as fcllows:
* Single MSP: §7,956,162 * 20% = £1,591,232

* Two MSPs: §7,979,7€3 * 20%

$1,59¢5,983
* Three MSPs: §8,003,7€3 * 20% = §1,600,753
Invesimernts i inventory for each alternative distribution

tear tued &t actuzl cccst, tre estimation of which is
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ey to za determinction of cost savings from consolidation.

Tiyond an initial inverntory investment at the end cf year 0,
Irvertories will increase with increased workload as described
in Chzpter III. Further, an inflation rate of 10.2% - is

aprropriate to factor in the rising cost of pharmaceuticals
which have been rising faster than the general inflation rate.
The anmcunt of stock required by the MSPF is determined

bzsed or. the 85% FMES directed customer service leve! and

- e ez Y A R g : R LIPS - -~ - « hi
dems for medizaticnz, The Initial investment is developed
by grazhing the relative frequenzy ¢f menthly demand for =

= ¢f érugs, and then selecting the guantity which

. A - - - - <] - -1 ea 13 - 1 2

wlll enzure thet 2% ¢f all orders will be £illed Iinadeguate
- .- P I . . - e - - - .- -

Sate wii zunilaekle fcr thics purprose. Therefore, fZor purpcses
KR R R | - -~ . 3 -

¢f flluctraticrn znly, = gingle MEP, twc MEPs, and three MSPs

follcewsz
* gingle MSP: Irnitizl Inventory reguirement.
$24C,€02,2¢8C * 6C0% = $144,3€1,1¢4
¥ Tweo MET=z: Tctal initial inventceory reguirement,
$24C,602,29C * 70% = $168,421,393

itial inventory reguirement.
$180,451,493

=Thig is the 1990 c=1endar year inflation rate for

vrezcription drugs ac identified by the U.S. Department of Labor,

ureau o0f Labor Statistics, CPI Detailed Repcr:, January 1991,
1¢
-
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K as VY ~£ L S o - d -y . < - .
Tlese figures will he offsgset by tlre initi:z! reducticr in
A -
inventovies groten-wics eztimated 4o be $24C,602,80. The net
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$96,24C,796

vings = $24C,€601,990 - $1€€,421,292 = £72,180,597

- ba R Y
* mhres MSPz:
- hd - e e - -~ (a3 ~ T“Tan AT~ A o Arm n ~
Net savings = $24C,672,92¢C £180,452,452 = £¢€0,150,497

Annuzl invertcry carrying cozts are a funciticn ¢f th

@

S e e - P P - .e e ; - - - £ - - ExY o -
Irnventory nznsgemernt systenm used and the nurnber of warehicuses
ot e < - .o - e L - —~ P S mgre - . - e
suliivting the systern. TCr a given Inventcry management
-~ - - - ~- v 1y - ~L - - . P 2 - o~ - - - a1 - < -—"
syotan, ou o the nurber of warehoussz Increazes, the regioncl

invintIiy needel tc.suppeort & given saies level increases."

-~ RS ORI - e ts g d e - d - Y ..
, T 287-171) Inventory carrying coct ncliude:

.« - XN -1
vy invezimernt.

+ bomae = =~ v o= -~ t
Slorzgs srpace zozts.
R R T L LI S Ny b Tonr -, AN _ A
* LOVELLIIY YTl TCEUS. (RObC‘:vu, 1e8t%, .28 ..96)

Determination of the capita! cost of inventory is much
moere &rirropriete to private secter enterprises since it
invelves knowledge of alternative types of investments. For
kis reason, cost of capital is not estimated here. 1Instead,

his thesis focuses on the different levels cf inventory

Freom the avthor's experience and the data provided by the
&

particzipating USTFs, the cost to process a normal stock

erichrent corder 1z approximately S$€5. Crdering costs
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These costs,

a sirmilar 25% savings system-wide

ositive annual savings of $60,150,498 (i.e., 25% *

,194 = $3€,090,299

- -

3€,098C,2¢¢ $24,060,199
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$42,10%,34¢8
,105,34¢8 $.€8,04
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~ . ~ o hl ~ b - A L) o )
* Three MSPe: 2E5% * §187,452,402 = ¢4°8 217,73
[ LI et e m 2 = £Aa vEA - X3 A - TE Aan -
L £-c'\__,=_ - s..,--'v,49'~ s‘:~.‘,l—~,873 - $-a,~-l,€‘5

cczts Zov varicu: sized operations, but were unable to comply.
The averzge annual operating cost plus profits for civilian
MEFs Lac bezn estimated to be 20% of sales revenue, including

costs applicakle to DoD USTF:s worth 16.42%. The remzining 890%

. T2 e IS pay's £ - PPRNTE Y o Y - N
would eguate to the cost cf the pharmaceuticals dispernsed.
-t PSP R P + - £ - ey oo ved D -1 “am £
Lacih < Jztz fcr costz cf prarmaceuticals reguires, for

2. PO S - pe a- -~ - - - £ S SRR \
Zlluztusticon puvrecges, the annuel ccst cf drugs dispensed be

represents? by the Lnitizl invesiment in invenitcry fcr eacl.
alternztive multipliel Ly an inventeory turnover rate of 1C.¢
[ & VP TANQ - tr_ o~y
\ 4 Osg-«.., - e g i -y

Initial anmnual crerating costs would ke cffzet ko similar

gtion fcr a net cost

n
o
<
-
8]
[le]
19

cf $430,362,374 (i.e., 1€.41% * ($240,601,99C

[
0D
O

~

~r

Bnnuz! operating costs for thisz example are as fcllcws

* ($l§4,361,;94 * 10.9) = $258,217,424
igs = $430,362,374 - $258,217,424 = $172,144,950

* Two MEPs
1€.41% x (2 68 421,293 * 10.9)

= 61
Net savings $43C,3C‘,374 - $301, $12%,108,713

* Three MSPs:
1€.41% * ($180,451,493 * 10.9) = $322,771,781
Net savings = $430,362,374 - $322,771,781 = $107,590,593
Rr.muzal! cperating costs are accrued beginning at the end
cf yeer 1 and are gprojected cut eight additional years. This

59




iz illuctrated in Takle 11, Cost projecticns take into
accocunt workleoad iocveazes vresultiting from an increase in

beneficiavy pcrulaticn as described in Chapter II.

NRVCIOMPTNOTT 7111 CE-1 cf 1222 precvides annual inflation rates

for operating funds thrcugh FY 1997, An avarage annual
inflaticn rats of 2.€7% 1s usel.

- . 1T A - T .. -, - A s
supp.iers are expected L2 remain relatively unchanged. This
S &

: [ad = - S - B - “w - = [ MR,
will zecur IfF MTTo gre sgtzblizhed crn exicting Dol bases wher
- - Y 2 . - - ye gn - . a < - -t - -

[Ny T O .Ln.eI QU a.rsacy LL p.eacs.

2. EVALUMTIOXN Cr ALLTERNLTIVES

Tozluzticn of alternztives has keen limited to those which
stow *re grez*zzt promize for savings dus  to stock
censtlidation, Trez, ths fozusg 1= o the alternatives
cffe irng tle greztest amount of centralization tc include:

¥ Coostrucsticn ¢f z zingle stand alone MEP.
*  Conztiusticn ¢f tw:s stand alone MSPs.
¥ Conmztructicn cf three stand alone MSPs.

“t is considered in Section C.

Table 11 presents the NPV analysis, using the costs and
savings derived in Section A, required to cost out the three
MET alternatives. Bn initial cash outflow for capital
investments in facilities and equipment is required. This is
fcllowed by a one time net cash savings when the initial
investment in inventory for the MSP system is offset by stock
¢raw-downes at individual USTFs. Finally, beth annua!l
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[ - R,
NET PRESENT VALUE ARRYSIS AND COMPARIIN OF THRIZ MSF ATERNATIVIS (ASSUMING 10% RCI & 3.67% INFLATION)

YEAR O YE&© L YEAs 2 YEA® 3
N FACILITY ININTTR CARRYING 1 CARRY SN, 4 CARRYING +
PRZSIN $EQUTPMNT INVESTH OPERATING OPERATING OPERATING
VAL {oets SAVINGS SAVINGS SAVINGS SAVINGS
$5¢,240,7% $26,0¢0,197 $20,508,3%% $26,218,602
$.72,146,5%C $178,460 623 €.85,0.8,243

1074 $30,050,7 % $13¢,20%,149 $20L ,577,6%¢ $i8, 20000
Tw. Mise $70,060,5% $.8,045,05 $.9,888,754 $00,504,00
§.0T, LT §.35,847,000 LRI

§i57 %3 i ORI
FEARYR7RVIVN I.0u,C04a07
.o - ep as mes

[ XTI §.0,d80,/

4o - ca pas - e

.v/,i‘»,l N ‘.A.,.-a,... s.1~'vJ‘|va

.- pae eme - Ca P e van gmn map cag aer gae e gns gt
vt LTONONIVRNEEN PN MRS $ol,00. 40, $.2¢,£06,2.8 alCygaavybiv 5AJ¢,&7&,4V~

(el g N
CARRY e
AN Ap—».-...
L [N

PN
Snv.h:. oMy

vr A e . .,

$33,070 00 847,652 ,50: $52,330,145

s mny aes sc oo [

§0.3, 704,110 TN §ioiyt 74008

AR S enst tei 37 nIpoMme oat AL Al san arm Cms
!-s“,d-.,.;- s.-"’,.u.',rtr7 PO 4 SsJC, Ty ss-.,-.w,. . 5.:.,w ,Cu

$24,145,340 $20,612,57C $25,327,035 $:2,318,414 $35,614,893 $39,247,612
$143,831,650 $16%,030,0% $154,604,113 $160,276,064 $166,160,27. $172,256,373
$126,005,9% 5,785,578 $i83,935,168 152,535,495 $201,775, 182 $oi,50%,984
$20,12¢ 450 $20,177,144 $24,439,2:2 $20,932,0c $29,679,077 $32,706,343
$115,676,374 $.c4,275,837 $.28,83¢,760 $133,565,065 $.38,46¢,507 $143,548 642

$.40,000,823 $14¢,452,980 $153,278,97¢ 16,497,08. $166,145,984 $176,254,985
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S vy b ooy g ae e & et - & vt D e - £~ ES
inventcry carrying ccotsz and cperating costs for e MEP

—_~ee = & - .- N - - - - - veu 4= o = 4 . - - - 3 & 4

zyzter previds net cazh ceving: threugh cost reductions at
Te—— [ag 28 L 30 A 3,4 PR Y A e [-] - £ - d e
UCoTT. T NTV weg determined utsing a 10% rate of return

norma.ly acceptable to Dol.

then the NIV and stoch consclidation savings for each

alternative are compered, the single MSP facility alternative
showes tre grestect promise. This comparison is, of course,
f£ar frer the whole story, and Z=s illustrasted conly to reveal

rezsulting frorm the centvralization ¢f MET servica:s

Er flziulzel In Sectiorn R, th: potential savings cdue to
ztozlt zonzolidatisn unilzr ezch cf these zlternztives cffsets
P foidicl investwment Lo Inventcory. Centralization of
sarvices allows cne Lo provids the same cuztomer service level
with lzzz ztcoli. Frirmarseuticel stcochs at the USTFs may be

.

reduced ky an amount ¢f stoch somewhat less than that

P T & B -l £ - + - sy - o = . &
surpcorting tle dicyenzing ¢f ralntenance medicaztions by tle

ST, TR zreunt of the reduction will not be eguzl since some
vresidual gtorkh must remain to handle acute care, inpatient
care, and emergency reguirements.

C. CONTRACTING OUT ANALYSIS

Rfter determining a least cost alternative MSP logistics
system, it should be compared to contracting out with the VA
and ccmmercial! operaticns wusing the make/buy break-even
analysis method. Fere it is important to consider only

relevant costs and to lezve out costs or savinges that will

in
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3z0Ings Suom the currernt syster asscciated with acdopting a MET
PR - h S - I
SEIVITE LI QlIIegaIidel.

VE <cfficials have indicated that some type of co
reimbursemert per prescription £filled wculd have to be

negctizted, Since mary different medications of varying cost

-

will e dicpensed, an average or unit cost per prescrizption

£illed will have tc Ye zstinmzted for analysis purposes. The

crrrectnezz cf the answer to tre mele/Yuy questicon will depend

Yezvily en tre accuracy <of prescripition demand fcrecastes, and
& fzis w2zt pal prescription determineticon,

T: pevicovs thWice arnzly:zlz, the tctal cest to buy (TC:)
presovipticnz 1z g2t eguel to the total ccst tc make (TC.

ever, T,z Dk T, whkil TC. = V * D 4+ FC (where P,
rerrvesents price; D, demand; V, unit variakle cost; and FC,
el cozt). FTC ig the coszt cf setting up the MEP facility.
to each other and solving for

v

total cost to kuy is lower.

D. BENCHMARKINSG
Eefcre the decision to make and/cr buy MEP services is
macde, the prcprosed medication distribution system, including

an MSP alternative, must be compared to the current one (i.e.,

}oe

no MSP? option) in terms of cost and performance. This
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rractice 1c RXnown as benchmarking, and ig bazlic *c o

r

- - P L W & - 1 ¥ 4 - .
s Lnsztitute g METY gervy

zkle 12 provides a format fcr comparing the current UETT
medicztior. delivery syster tc a single, stand alone,

ized MSP. Tle costs o the current DoD prarmacy system

ir. the column marked "BENCHMARK:

N

are develcrped and place

CURRENT £veTEM", Neuxt, the cost o0f a MSP system is developed

- - 2 - . - - -
2z Cescriked - tte rpreceding charters. These ccests are
> &

S - ~ «- 1. Y o~ - ey v e - - A] 3 - -
comtined with thcee of tre current systen, and placed in the
P - e oanle oS " - - \aal - - ” - - S 1T
coslurmn marked VSINGLT CENTIRIL MSPY, The bottom line will show

Do SIS ¥ -~ m. 1 - S - - -4 + <4 - R
ZTzzex cn flguores Lu Tekle 12, tle current systerm with a Single
[o S SR R ¥ L el - -~ e s o -1 - - X I . -
entrzl 2T 1z mcoue econcnicel than the existing system zlone
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inl
“

EENCEMARKING

EENCHMARK COMPARISON OF CURRENT AND POTENTIAL

MEZICRTION DZISTRIBUTION LOGISTICS SYSTEN

EENCHMARK:
CURRENT SYSTEM

wv"!f_'

ITH SINGLE
CENTRAL MSP

PHARMARCEUTICEL INVENTORY COSTS
INVENTORIES $€57,845,000 §5€61,€05,000
CBTER PROCESSING $6°,4€68,000 §E5,245,000
STORARGET $46,788,00°0 $4C,659,000
RIS £82,205,00¢C $41,244,000
PHARMECY FACILITY AND EQUIPMENT COSTS
CLPITEL £78,573,000 $86,121,000
FZREMECY OPERATIONS COSTS

MANPOWER $592,504,000 $472,002,000
OVERHERZ 284,329,000 $232,695,00C

TRANSPORTATION COSTS
SZEPLIER TO USTE OR $98,676,00C $94,741,000
MEP TO CUSTOMER £C $€,792,000

SYSTEM PARAMETERS

CUSTOMER SERVICE 86% 86%
LEVEL
NUMBER OF 127 128
PHARMACIES
TOTAL SYSTEM COSTS 1,876,398,000 $1,595,212,000
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VII. CONCLUSIONS AND RECOMMENDATIONS

Due to a lack of data, the methodology provided above to
determine the demand for distribution of maintenance
medications by mail service and the application of NPV
analysis to MSP alternatives is just that; a methodology. It
is extremely difficult to draw conclusions either for or
against DcD adoption of an MSP system from the numerical
results calculated as hypothetical examples only. Data
ccllection was seriously hampered by repeated computer
hardware ancd software failures as reported to the author by
the USTPFs participating in this study.

The ccllection of the necessary data and its application
to the methcdology above should provide an accurate financial
picture of the consequences of adding mail order services to
the existing DoD health care system. It should reveal cost
savings from:

* Consolidation of inventcries (greatest under the
contracting out or single centralized MSP alternatives).

* Workload reduction in USTF pharmacy and material
management operations due to consolidation effect of a
centralized MSP.

* Economies of scale in centralizing workload at one or a
few locations (assuming MSP services are accomplished
in-house vice being contracted for). This includes system
wide reductions in inventory carrying costs and operating
costs.

* Efficient in-house operations due to specialization in
maintenance medications,and where high levels of
automation are used.
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* Recapture of CHAMPUS workload.
The trade-offs to these cost savings will include:

* Increased workload and costs associated with providing
medication delivery services by mail to those

beneficiaries who would otherwise not have easy access.

* BAn additional investment in facilities, equipment, and
irnformation systems required to provide DoD MSP services.

Or,

* Contract payment costs in excess of what it would cost
DoD to maintain its current system of medication
distribution.

If these savings mee:t the 10% return orn. investment
reguired by Dol in spite of the added workload expected from
trose teneficiaries currently not using the system, DoD should
seriously consider mail-order service.

There is no doubt, however, that DoD beneficiaries will
be better served considering mail order services will improve
access, and cffer them a high degree of convenience. To the
extent mail order services recduce workload at individual USTF
outpatient pharmacies without manpower cuts, it is also
reasonakle to expect out-patient pharmacy waiting times to
decrease and service improvements for USTF inpatients.

Should the decision be made to provide a MSP option to our
beneficiaries either by DoD or contractING out, the following

recommendations are offered:

* Limit medications dispensed to those prescribed to treat
long-term illnesses. BAs described in Chapter II, it is
inappropriate to dispense acute care drugs by mail.

* Limit medications dispensed by standardizing the MSP
formulary. Those drugs not included would continue to be
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available through traditional means. A standard MSP
formulary will aid in reducing handling costs.
* Encourage, or require if possible, military and civilian
physicians to write prescriptions allowing for generic
drug substitution wherever possible. BAs explained in
Chapter 1I, generic drugs are generally less expensive
than the same brand name drugs.

Breas of additional study, in addition to the collection

of valid data to make use of the methodology described in this

tlezis, include:

* Erxamination of adegquacy of computer support provided to
both USTF pharmacies and material management departments
to generate the typec of data required for studies of
this kinc.

* Develcpment of a computer simulation to test the results
derived through the use of the methodology used in this
thecis, and to examine sensitivity of a MSP system at the
rnicro-level to changes in customer service levels, number
ar.d location of MSPs, etc.
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APPENDIX B-1

DcZ METI SERVICE PHARMACY
by
LCDR 5. C. Sherman
Nava. Postgraduate School
SMC 1354

Monterey, CA 93943-5000

The following five drugs were identified as being
representative of what 1is currently being dispensed by
commercial Mail Service Pharmacies (MSP).

1. Nifedipine

2. Furosemide

3. Albuterol

4. lbuprofen

5. Diphenhydramine

With information on these five drugs, I hope to establish
DoD's capacity requirements for its own MSP. Please provide
the following information for each drug in its solid oral form
and the 1inhalant form. Where a drug is prescribed in

different strengths please consolidate data.

a. Number of prescriptions filled by month for the past
12 months.
b. BAge of patient for whom the prescription was dispensed
over the last four monthks.

Please use the twc forms enclosed to compile this
infcrmation and return to me by fax (408) 646-2138 by 8
November 1991. If you have any gquestions please leave a
message at (402) €46-253€¢, AV 878-253€. Your assistance is
greatly appreciated.
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COMPILE NUMBER CF PRESCRIPTIONS FOR EACH DRUG BY MONTH HERE.
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COMFILE AGE OF PATIENT RECEIVING PRESCRIPTION HERE.
(Place the number of patients in the ranges provided.)

—_ﬁﬁ—
NoRESIEINE FURISEMICE BLBUTERCL JBTPROTEN DIPRENEYD
¢33
-84
13-4
6o
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APPENDIX B-2

DoD MAIL SERVICE PHARMACY
by
LCDR J. C. Sherman
Naval Postgraduate School
SMC 1354
Monterey, CA 93943-5000

The following £five drugs were identified as being
representative of what 1is currently being dispensed by
commercial Mail Service Pharmacies (MSP).

l. Nifedipine

2. Furosemide

3. Albuterol

4. Ibuprofen

S5. Diphenhydramine

With information on these five drugs, I hope to establish
the potential savings for DoD due to stock consolidation of
maintenance type medications at a centralized MSP location.
Please provide the following information for each drug in its
solid oral or inhalant forms. Where a drug is stocked in
different strengths or unit of issue, please consolidate data
as follows:

a. Dollar ($) value of average annual inventory.

b. Square footage assigned to inventory.

c. Number of times ordered in the last 12 months.

d. Dollar value of loss due to obsolescence, expiration
or shrinkage over the last 12 months.

e. Average on hand quantity of normal stock and safety

stock expressed in the appropriate unit of issue.

in addition, I need the following information on your
overall operations which you may fill in here:
a. Dollar value cf average annual inventory.
b. Warehouse square footage required to store
inventory.
c. Estimated cost to process an order.
d. Customer service level (CSL) or protection level used
to determine stock requirements. This is the
percentage of orders you are prepared to fill given
your stock on hand. For example, a 99% CSL
indicates you expect to be able to fill 99 out of
every 100 orders.

Please use the form enclosed to compile this information
and return it and this page to me by fax (408) 646-2138 by 1
November 1991. If you have any questions please leave a
message at (408) 646-2536, AV 878-2536. Your assistance is
greatly appreciated.
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PROVIDE DATA ON EACH OF FIVE DRUGS HERE.

NIFETCIPINE
a. Dollar (§) value of average annual inventory.
b. Square footage assigned to inventory.
¢. Number of times ordered in the last 12 months.
d. Dollar value of loss due to obsolescence, expiration

or shrinkage over the last 12 months.

e. Average on hand quantity of normal stock and safety
stock expressed in the appropriate unit of
issue.
FUROSEMIDE
a. Dollar ($) value of average annual inventory.
b. Square footage assigned to inventory.
c. Number of times ordered in the last 12 months.
d. Dollar value of loss due to obsolescence, expiration
or shrinkage over the last 12 months.
e. BAverage on hand quantity of normal stock and safety
stock expressed in the appropriate unit of
issue.
ALBUTEROL
a. Dollar ($§) value of average annual inventory.
b. Square footage assigned to inventory.
¢. Number of times ordered in the last 12 months.
d. Dollar vaiue of loss due to obsolescence, expiration
or shrinkage over the last 12 months.
e. Average on hand quantity of normal stock and safety
stock expressed in the appropriate unit of
issue.
IBUPROFEN
a. Dollar ($) value of average annual inventory.
b. Square footage assigned to inventory.
¢. Number of times ordered in the last 12 months.
d. Doliar value of loss due to obsolescence, expiration
or shrinkage over the last 12 months.
e. Average on hand quantity of normal stock and safety
stock expressed in the appropriate unit of
issue.
DIPHENHYDRAMINE
a. Dollar ($) value of average annual inventory.
b. Square footage assigned to inventory.
c. Number of times ordered in the last 12 months.
d. Dollar value of loss due to obsolescence, expiration
or shrinkage over the last 12 months.
e. RAverage on hand quantity of normal stock and safety

stock expressed in the appropriate unit of
issue.
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